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FAILURE MODES EFFECTS ANALYSIS (FMEA) —- CRITICAL HARDMWARE
NUMEZR: DS-EEB-2005-)

SUBSYSTEN NAME: EPDEC - PAYLOAD BAY DODDRS
REVISION : 2 05/16/90

PART NAME PART MLIMAER
VENOOR KAME VENDOR NUMBER
LRY ; MID MCA-4 VO70-764500
LRU : NID MCA-1 yor0-764520
LAY : MID MCA.2 VO70- 764530
LRU : MiD MGA-1 w070-764610
LAL z MID MCA-2 VO70-764620
LRU : MI0 MCA-4 Y7 0-764640
LT : RELAY, HYBRID MC455-0135-0001
SRU : RELAY, HYBRID M{455-0135-0002
. : T PART DATA ) T

------------------‘----h------ﬁ-----"---.-

EXTENDED DESCRIPTION OF PART UNDER AMALYSIS:
- RELAY, HYBRID, PAYLOAD BAY 0OOR DRIVE MOTOR [ONTROL

REFEREMCE DESIGMATORS:  40V7RAlL7K4Z
40¥7BA117K54
4V76A118K10
40v7aALLAK]2
40/7EAL20K10
40VIGA120K22
40V7BAL20% 31
40V7BAL120KA3

O W AN AF N BF B

QUANTITY OF LIKE ITEMS: A
8, ¢/PLBOD DRIVE MOTOR

FUNCTION: :

HYBRID RELAY WITH MANUAL *QFEN/CLOSE* STIMUL] APPLIED AMD WITHOUT
INHIBITS, TWO RELAYS, ONE FOR QPEN AND THE OTHER FOR CLOSE, CONNECT 3
FHASE AC POWER TO PAYLDAD BAY DOORS DAIVE MOTORS.

. ' 05-6EB - 17



PAGE: 5 PRINT DATE: 05/17/00 1330

FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MaDE
KUMBER: D5-BFE-2005.02

REVISIONS Z2 07/16/90 R
SUBSYSTEM: EPDEC - PAYLOAD BAY DOORS
LRU tMID MCA-4 CRITICALITY OF THIS

ITEM WAME: RELAY, MYBRID FAILURE MODE:z1RZ

---------

e . e . e e A AP o [ A e Y

m FAILURE MCDE: '
CLOSED, FAILS TO OPEN, F_REHATUF!EL‘!’ CLOSES

MISSION PHASE:
oo OM-ORBIT
17| DE-ORBIT

VEHICLE/PAYLOAD/KIT EFFECTEVITY: 102 COLUMBIA
- : 101 DISCOVERY
: 104  ATLANTIS

[T 0] U S I
& CALSE:
PIECE PART FAILURE, CONTAMIMATION, YIBRATION, MECHANICAL SHOCK,

. .PROCESSING ANOMALY, THERMAL STRESS
CRITICALITY 171 QURING INTACT ABORT ONLY? WO

REDUNGANCY SCREEN A) PASS
- B} PASS
G} PASS

PASS/FAEL RATIONALE:
A)

B)
€}

e W

- FAILURE EFFECTS -

a (A) SURSYSTEM: :
FIRST FAILURE - MOTOR OPERATES IN THE QRENED OR CLOSEDR DIRECTION.
MECHANICAL STOP PREVENTS DOOR FROM BEING FURTHER OPENED OR CLOSED BUT
MOTOR CONTINUES TO QPERATE. PROLONGED MOQTOR SPINNING WILL EVENTUALLY
CAUSE DAMAGE TO MJTOR AND/OR TRIP AC CIRCUIT BREAKER. IF A SIMULTANEOLS
~GPL COMMAND IN THE OPPOSITE DIRECTION IS SENT PRIOR TQ MOTOR BURN OUT,
(A PHASE TO PHASE SHORT ON THE AC SYSTEM WILL OCCUR AND TRIP THE CIRCUIT

05-0EE — 21
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FAILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MOOE
NUMBER: 05.6EE-2005-02

BREAKER.

® {B) INTERFACING SUBSYSTEM(S):
| FIRST FAILURE - 0SS OF REDUNDANCY TO PLBD DOOR DRIVE FUNCTION

m (C) MISSTON:
FIRST FAILURE - NO EFFECT

m (D) CREW, VEWICLE, AND ELEMENT(S):
FIAST FAILURE - NO EFFECT

m {E) FUNCTIOMAL CRITICALITY EFFECTS:
SECOND FAILURE (HYBRID RELAY FAJLURE IN ASSQCIATED REDUNDANT CIRCUIT)
WILL CALSE LDSS OF POWER PATHS TQ BOTH PAYLOAL BAY DOOR DRIVE MOTORS.
FRILURE TO CLDSE PAYLOAD EAY 0QORS wWOULD RESULT IN UNSAFE CONFIGURATION
FOR ENTRY (IRZ). FRILURE TO OPEN PAYLOAD BRY DOQRS wWOULD RESULT IN LDSS

OF MISSION {2R3),

- DISPOSITION RATIDMALE -

(A) DESTGN:
REFER TD aPPENDIX €, ITEM ND. 1 - MYBRID RELAY

w {B) TE3T:
REFER TO APPENDIX C, ITEM NO. 1 - HYBRID RELAY

VERIFY POWER PATHS TO PATLOAD @AY QOOR ORIVE ®ATORS By: REVERIFYING
INITIAL MCA STATUS, SENOIMG THE QPEN/CLASE COMMAND BY SOFTWARE OR
SWITCH CYCLE AS APPROPRIATE, VERIFVING LIMIT-SWITCH OR TALKBACK STATUS
WHERE AVATLABLE {E.G., READY-TO.LATCH DOOR INDICATIONS), AND MONLTORING
AC CURRENTS Awd DOOR/LATCH OPERATING TIMES. TE3TS ARE PERFORMEQ
INFLIGHT {GROUND CHECKOUT IF VALID FLIGHT DATA 15 UMAVAILABLE) FOR DUAL
MOTOR OPERATIOW, ALTERMATE FLOW FOR SINGLE MOTCR OPFERATION (QDD FLUM:
MOTOR 1 T3 GPEW & MOTOR 2 TD CLOSE, AND VICE VERSA FOR EVEN FLOW}, AND
LRU RETEST PER TABLE V37200.000.

{C} INSPECTION:
REFER TO APPENOIX C, ITEM M0. 1 - HYBRIG RELAY

(D) FAILURE HISTORY: : '
REFER TO APPENDIX C, ITEM ND. 1 - HYBRID RELAY

(E) OPERATIONAL USE:
REMAVE POWER TO AFFECTED MOTOR BEFORE PLBI OPERATIONS. AFTER MULTIPLE
FAILURES, EvA CAFABILITY EXISTS TO CLOSE PAYLOAD BAY LOCRS.

05-GEB — 22
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" FAILURE MOOES EFFELTS AMALYSTS (FMEA) -- CRITICAL FAILURE MODE

WUMBER: 05-GEB-2005-02
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RELIABILITY ENGINEERING: T. Al

DESIEN ENGINEERING ¢ T. BANHIDY
QUALITY ENGIMEERING : W. R. HIGGINS
KASA RELIABILITY
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NASA QUALITY ASSURANCE :

NBsA FPO¥. SulSs ned,

Nﬂﬂ EFOL Eef;#ﬁfa}‘}

O
et
&
9

chﬁgﬁf

rfﬁ C,.- m S blndand  Bliaf1o

Oo5-6EB - 23

38



